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(57) Abstract: A printer (10) for printing identification cards, in particular, is provided with a hopper (38, 40) for holding a stack 
(65A, 67 A) of cards (65, 67) to be printed. A card feeder (66) will feed one card at a time from the hopper (38, 40). The hopper (38, 
40) is mounted so that it can be moved away from the card feeder (66) and provide a space (110) into which a single card (112) can 
be manually fed to the card feeder (66) for processing and printing. The hopper (38, 40) then can be returned to its normal feeding 
^ position after the single card (1 12) has been printed. 
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CARD STACK LIFTER AND EXCEPTION FEED 

BACKGROUND OF THE INVENTION 
The present invention relates to an 
identification (I.D.) card hopper that used with a 
card printer and to provide cards that are to be 
printed and which are fed one at a time into the 
printer. The card hopper can be lifted to a position 
wherein the card feed is accessible so a single card 
can be fed under the hopper and into the printer along 
the card feed path. This permits feeding a selected 
special size or special shape card without removing 
all of the cards in the stack in the hopper, and after 
the exception feed the hopper can be lowered to resume 
the normal feed from the stack of cards in the card 
hopper. 

Card printers for printing on I.D. cards and 
similar substrates are widely used and normally a card 
hopper is provided which holds a stack of cards. 
Cards are fed from the stack one at a time. With 
present card hoppers, if a particular different card 
is to be fed, for a customized print or for other 
purposes, it has been necessary to remove the entire 
stack of cards from the hopper, make adjustments for 
the card size or shape, and then have that card fed 
from the normal position of the card hopper. S' Other 
apparatus requires a special insert apparatus that has 
to be mounted adjacent a hopper to permit inserting an 
exception card into a card hopper without removing all 
the cards. 

It has been found that customized or special 
cards are desired many times, and that the process of 
removing the stack and replacing it with a card to be 
printed, is time - consuming, and disrupts the flow of 
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printing of the cards on the stack. Unless the cards 
are properly replaced, errors in printing can occur. 

The present invention provides for 
permitting the feeding of a single card that is 
different from those in the stack, easily, quickly and 
reliably. 

SUMMARY OF THE INVENTION 
The present invention relates to a card 
feeder for a printer, which will permit feeding an 
individual card different from those held in a stack 

in a card hopper. 

The cards from a stack in a hopper are 
normally fed one at a time along a card feed path 
using a card drive, generally comprising a powered 
roller. The present invention includes a card hopper 
that can be moved with the card stack left in place so 
that there is a space provided between the card stack 
in the hopper and the card drive. An individual card 
can be hand fed through the space to the card drive 
and then to the printer. An input signal can be 
provided to move the card hopper to provide the space 
for feeding a card by hand. An individual card is 
then inserted into the feed path, and a sensor 
provides a signal so the card drive, as shown, a feed 
roller, will be started. The individual manually fed 
card will be gripped and transferred into the printer. 

The printing program for that individual card can be 
provided by a manual input to a controller. 

As shown, the hopper is lifted and lowered 
under a central control driving a lift cam. 
Additionally, in the form shown, a dual hopper is 
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utilized and the entire hopper assembly lifted to 
provide a card feed * space underneath the hopper 
assembly. 

The feeding of the card can be suitably 
sensed, so that the card is power fed in a normal 
manner and handled in the printer in a normal way 
automatically, once the card feed has been initiated. 

The ability to feed individual cards apart 
from the stack in the hopper permits more flexibility 
in printing, and the ability to easily introduce a 
custom card or a special purpose card at any time 
during the printing process. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a side elevational view of a 
card feed hopper assembly made according to the 
present invention mounted on a card feed section of a 
fragmentarily illustrated printer frame and moved to 
provide a space to manually feed an individual card; 

Figure 2 is a side elevational view similar 
to Figure 1 with the card hopper assembly in a lowered 
position for feeding cards from the hopper; 

Figure 3 is a rear, elevational view of the 
card hopper assembly of Figure 1 with a first card 
hopper aligned with a card feeding roller and with the 
hopper assembly in a raised position to provide the 
manual card feed space; 

Figure 4 is a rear view similar to Figure 3, 
with the card hopper assembly in a second position 
with a second card hopper aligned with a card feed 
roller and lowered as shown in Figure 2; 

Figure 5 is a top plan view of the hopper 
assembly of Figure 4; 
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Figure 6 is a top plan view similar to 
Figure 5 with the hopper assembly in a second 
position, corresponding to the position shown in 

Figure 3; and 

Figure 7 is an enlarged side view showing 
the hopper lifted for the manual feeding of a card. 
DETAILED DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS 

In Figure 1, a printer 10 is f ragmentarily 
illustrated, with a side frame panel broken away. The 
printer 10 includes a printer housing or frame 12 that 
has side panels 14A and 14B (14B is shown only 
fragmentarily in Figure 1) that are spaced apart, and 
which mount a printing assembly, including a printhead 
shown only schematically at 16 along with a platen and 
print ribbon, and further processing stations 18, such 
as a lamination station, a card inverter or stations 
for encoding' magnetic strips or radio frequency 
components on the card, and any other desired 
processing station that performs a function or process 
on the card subsequent to printing. US-A-5941522 
illustrates a printer assembly with auxiliary 
processing stations. The cards to be printed are fed 
from a plurality of card hoppers forming a card hopper 
assembly indicated at 20, and by way of example, a 
card cleaning roller assembly 22 is positioned to 
receive cards from a stack in one hopper of the hopper 
assembly 20, and to move the individual cards toward 
the printing station 16. A sensor 16A is shown 
schematically and is used to signal when a card is 
being fed to the printer. The card cleaning roller 
assembly 22 includes a housing 24 that houses a 
cleaning roller 26, and which is mounted in suitable 
guides 28 on the frame side plates 14A and 14B. 
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A card drive roller 30 is mounted on the 
frame side plates 14A and 14B, and is driven from a 
motor 32. The motor 32 and ' the printhead 16, and 
processing stations 18 and the operation and movements 
of the card hopper assembly 20 are controlled by a 
central controller 34. The drive roller 30 is a 
conventional drive roller that is positioned to 
receive cards from the hopper assembly 20, and to move 
the cards against the cleaning roller 26 and then move 
the card to the printhead. Additional drive rollers 
are used to move the card which has been fed to the 
printhead to the further processing stations. 

The card hopper assembly 20 provides two 
hoppers to hold stacks of cards, in the form shown, 
and includes a first card hopper 38, and a second card 
hopper 4 0 that are mounted onto a common lift plate 42 
at the forward sides of the hoppers. The lift plate 
42 is a support that is mounted to travel vertically 
up and down relative to the printer frame 12, and 
includes an upright wall 44, and a unitarily formed 
horizontal plate or tray portion 4 6 shown in Figures 1 
and 2 in side view. The lift plate 42 is formed out 
of plastic, and includes guide ears or tabs 48, that 
are slidably mounted in provided slots 50 in the side 
plates 14A and 14B. The lift plate can be used for a 
single card hopper as well as the dual hoppers. In 
Figure 1, the fragmentary showing of the side plate 
14B illustrates one of the slots 50. The ears or tabs 
48 guide vertical movement of the lift plate 42 and 
the hopper assembly 20, including hoppers 38 and 40, 
mounted on the wall 44. 

The hopper assembly 20 is lifted and carried 
by the lift plate when the hopper assembly is to be 
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moved laterally for aligning one of the respective 
hoppers 38 and 4 0 with the printer card feed station 
21. In Figure 3 hopper 38 is aligned with feed 
station 21 and in Figure 4 hopper 40 is aligned with 
feed station 21. The horizontal plate or tray portion 
46 is parallel to the plane of cards supported in the 
hoppers- The plate or tray 4 6 also has a tab or 
slider 46A that is guided in a track 47 (see Figure 1) 
for support- The track 47 is fixed relative to the 
printer frame 12. Other supports or tracks can be 
provided, if desired. 

Both of the hoppers 38 and 40 have forward 
walls shown at 38A and 40A in Figure 3 for example, 
and these forward walls are used for mounting the 
hoppers onto the lift plate 42 at the top portion of 
the upright wall 44, so that the hoppers will move 
upwardly and downwardly with the lift plate 42 and 
also will be slidable laterally on the lift plate. 
The hoppers 38 and 4 0 are individually formed, and 
have side walls 38B and 38C, . for the hopper 38, and 
40B and 40C for the hopper 40. These walls 38B and 
38C and 40B and 40C can be adjusted in width to 
provide for cards that have different widths of cards. 

The front or forward walls 38A and 38B are 
made in two panels that slide relative to each other, 
and each of them has a first front panel shown at 38A1 
and 4 0A1, which has suitable fasteners such as flush 
rivets or the like, one of which is shown in each of 
the panels 38A1 and 4 0A1 in Figure 3 at 54 and these 
fasteners 54 secure the hopper assembly 20 to a 
unitary traveler plate 56 that is between the hopper 
.and the upright wall 44 of the lift plate. The 
traveler plate 56 is supported so it will move from 
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side to side on the lift plate 42, and is supported 
for up and down movement on the lift plate or frame 
42. In order to support the traveler plate 56 on the 
lift plate wall 44, a plurality of standoff pins 58 
(see Figure 1) are mounted on the plate 56, and 
project forwardly to fit into and slidably move in a 
slot 60 that extends transversely along, and which is 
formed in, upright wall 44 of the lift plate 42. 

As shown, there are two standoff or slider 
pins 58 fixed on the traveler plate 56 and they are 
positioned in locations so that when hopper assembly 
20 is moved to the position where hopper 38 is aligned 
with the printer card feed' section or station 21, as 
will be explained, the standoff pins are shifted 
toward one end of the slot 60, and when the hopper 
assembly 20 is shifted to align the hopper 40 with the 
card feed station 21, the standoff pins 58 are shifted 
toward the other end of the slot 60. 

The standoff pins 58 form the primary 
support for the hopper assembly 20 to permit its 
lateral movement on, and its vertical movement with 
the lift plate. 

The lift plate 42 is raised up and down 
before the hoppers are moved laterally, in order to 
provide for clearance for card support walls or bottom 
trays of the hoppers, including tray 62 at the bottom 
of the hopper 38, and tray 64 at the bottom of the 
hopper 40. The lift plate 42 movement provides for 
the space for the exception feed of the present 
invention. 

The bottom trays 62 and 64 are part of the 
hoppers and are made to -support stacks 65A and 67A of 
cards 65 and 67 in the hoppers 38 and 40. The trays 
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62 and 64 have openings to provide clearance for a 
card drive roller 66 to move against the bottom card 
in the aligned stack of cards. The roller 66 is 
mounted on a shaft 66A and driven by a motor 68, and 
which is rotatably mounted between the frame side 
plates 14A and 14B. The card feed roller 66 aligns 
with the card feed path 21A of feed station 21 to the 
printhead 16- When the respective hopper is in its 
feeding position, the selected hopper will overlie 
drive roller 66. 

Additionally, there is a card stack support 
idler roller 70 that is mounted on a shaft 70A. The 
shaft 70A is rotatably mounted in the printer frame 
side plates 14A and 14B on suitable bearings, but is 
not power driven. The idler roller 70 is smaller 
diameter than the card feed roller 66 and is slightly 
longer in axial length. A plane lying along the upper 
side tangent lines of the rollers 66 and 70 forms a' 
support plane represented in line 71 in Figure 1 for 
the cards in the stack in the aligned hopper and the 
plane is on a tangent of the drive roller 30 on the 
output side of the hoppers. This plane 71 is slightly 
inclined downwardly toward the hopper outlet opening 
to help in feeding the cards . 

The bottom card support trays 62 and 64 are 
made to have cutout portions for both rollers 66 and 
70 that will permit the hoppers and the trays to drop 
down so the bottom support trays are below the card 
support plane 71 that is defined by the upper tangent 
lines of the rollers 66 and 70. When the hopper 
assembly 20 is in its working or lowered position, 
which is shown in Figures 2 and 4, the stack of cards 
in the hopper aligned with the card drive roller 66 
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will be supported on the drive roller 66 and idler 
roller 70. The bottom card in the aligned stack will 
rest on rollers 66 and 70. 

In order to raise the card hopper assembly 
20, so that it can be shifted laterally from side to 
side, and so that it clears the rollers 66 and 70 for 
the manual feeding of an individual card, the lift 
plate 42 is raised and lowered through the use of a 
cam 74 that is mounted onto a cam shaft 76, which in 
turn is driven with a controllable, reversible motor 
78. The cam 74 is below and acts against the plate or 
tray portion 46 of the lift plate 42. The cam 74 
(there are two cam sections spaced along shaft 7 6) 
will ride against a portion 4 6A of lift tray 46. The 
cam 7 4 has the two sections, as shown in Figure 3 and 
Figure 4. The cam 74 is shown in its hopper assembly 
raised position in Figures 1 and 3, where it has 
raised the lift plate 42 to a position where the 
bottom card trays 62 and 64 of the card hoppers are 
above the rollers 66 and 70. This means that the 
hopper assembly 20 including the hoppers 38 and 4 0 can 
be moved laterally (side to side) without interfering 
with the • rollers 66 and 70 and that a manually fed 
card can be inserted onto the card drive roller. 
Gravity urges the hopper assembly and lift plate 42 
downwardly. A light spring could also be used to 
provide a downward load. 

The lateral movement drive for the hopper 
assembly, which moves the hopper assembly laterally 
along the lift plate 42 is provided with a drive belt 
80, which is an endless belt mounted onto a drive 
pulley 82 at one side of the printer and on idler 
pulley 83 at an opposite side of the printer. The 
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belt 80 extends transversely of the printer and hopper 
assembly- The belt 30 is driven by pulley 82 which in 
turn is driven by a motor and gear reducer unit 84 on 
one side of the printer, as can be seen in Figures 3 
and 6. The belt 80 passes underneath the hoppers 38 
and 40. There is a depending wall section 8 6 that is 
fixed to the hoppers and can form part of the bottom 
trays 64 and 62 of the hoppers near an open card 
hopper inlet end indicated generally at 88 for the 
hopper assembly 20- The wall section 8 6 has a belt 
securing member 90, which permits the belt 80 to loop 
in and out around the securing member 90 as shown in 
Figure 6, so that the hopper assembly 20 will move 
laterally when the belt 80 is driven through the motor 
and gear reducer section 84. Other securing devices 
can be used, such as a rivet. 

' The motor and gear reducer set 84 is 
controlled from the central controller 34, so that the 
shifting of the hopper is done under a programmed 
control . 

When the cam 74 is in its hopper raised 
position, it lifts the lift plate 42 upwardly. The 
lift plate 4 2 is guided by guide ears or tabs 48 
sliding in slots 50 of the printer side plates. When 
the bottom trays 62 and 64 are lifted clear the 
rollers 66 and 70 and other supports or guides that 
may be used, the motor 84 can be driven to shift the 
hopper assembly between the position shown in Figure 3 
where the hopper 38 is in the card feed location and 
the position shown in Figure 4, where the hopper 40 is 
aligned with feed station 21 and the rollers 66 and 
70, and thus in the card feed position. A sensor 61 
is shown schematically to sense a target (61A in 
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Figure 3) on the plate 56 to provide a signal 
indicating which hopper is in the feed station 21. A 
separate target is used for each hopper. 

In Figure 5, the tray 64 is shown in plan 
view- The tray has cutouts or relief areas so that 
the roller 70 will pass upwardly through the plane of 
the tray. The roller 66 is to the rear of the hopper 
outlet or feed opening end of the tray 64, so that 
when the hopper assembly is lowered, as shown in 
Figure 4, the trays are below the level of the plane 
71 lying along the tangent lines on the tops of the 
rollers 66 and 70. The card stack in the hopper 
aligned with the rollers 66 and 70 rest on the rollers 
and the bottom card will be driven or fed when roller 
66 is driven . 

With' the hopper assembly loaded with cards, 
when, the motor 84 is driven, the standoff members 58 
will slide in the slot 60 of wall 44 of the lift plate 
42. The belt 80 will move the hopper assembly when 
the hopper assembly is in the proper position so that 
one or the other of the hoppers 38 and 40 is in the 
feed station 21 over the rollers 66 and 70 according 
to the control program of controller 34. The cam 74 
is moved to its lowered position by drive motor 78 as 
shown in Figure 2. The hopper assembly 20 will, drop 
down, so that the card stack, such as the card stack 
65A will be supported on the rollers 66 and 70, and by 
driving the roller 66 with its motor 68, the lower 
card 65 will be fed over to the drive roller 30, and 
can be cleaned with the cleaning roller 26 and then 
fed to the printhead 16 for printing. 

When cards in the other hopper 40 are to be 
printed, the cam 74 is driven to its raised position 
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lifting lift plate 42 and hopper assembly 20, Then 
the motor and gear set 84 can be started and the 
hopper assembly 20 shifted so that the hopper 40 is in 
position to feed a card. 

The card hoppers are bounded by side walls 
38B, 38C, and 40B and 40C, as stated. These side 
walls have lower edges, as shown typically in Figure 
2, where the side wall 4 0B is illustrated. The side 
wall 40B has lower edges 40B1 that will ride on the 
shaft 66A of roller 66, at the forward edge. Each of 
th.e side walls 38B, 38C, 40B, and 40C have these lower 
edges that ride on the shaft 66A, to provide a proper 
positioning of the card hopper when the hoppers are 
lowered. Additionally, the trays 62 and 64 have lug 
portions as shown at 64A in Figure 2 that ride on the 
shaft 70. The plastic hopper side walls and plastic 
bottom trays thus provide guides for proper 
positioning of the card hopper and the card hopper 
outlet for alignment with the feed mechanism. The 
outlet location is established by the surfaces of the 
shafts for the rollers 66 and 70. 

When it is desired to provide for an 
individual card to be fed independently of the cards 
in the hopper, the present assembly of the hopper and 
printer permits such feeding. The controller 34 is 
programmed so when an appropriate signal is received 
it will prepare for receiving, feeding and printing a 
single "exception" card or substrate, which varies 
from the cards in the hoppers. The exception card 
feed signal can be a manual input from the operator. 

With the hopper in its raised position, as 
.shown in .Figures 1, 3 and 9, it can be seen that the 
trays 62 and 64 are raised up from the support plane 
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71 established by the rollers 66 and 70, and this 
lifts the card stacks and leaves a gap indicated at 
110 between the support plane 71 along the tops of the 
rollers 66 and 70- The gap 110 is large enough in 
vertical height between the lower side of the 
respective trays 62 and 64 and the tops of rollers 7 0 
and 66 to provide a space in which a card, shown at 
112 can be manually inserted. 

Card 112 can then be passed under the tray 
64 or 62 (the tray 62 is in position aligned with the 
feed path in Figure 3) . The card 112 is placed over 
the roller 70, and then manually moved forwardly until 
it engages the drive roller 66. The trays 62 and 64 
both have a small individual card feeding guide or tab 
114 that protrudes below the tray, and has a surface 
that will keep the card 112 downwardly against the 
roller 66 , once it is inserted that far. 

A suitable sensor such as that shown at 116, 
can be provided so that when a leading edge of a card 
112 that is being fed manually approaches the roller 
66, a command will be given to the controller 34 to 
start rotating the roller 66 under power, along with 
the roller 30. The sensor line is shown by dotted 
line 118. The printhead and other components of the 
printer are also powered, from a suitable power 
source, and when the card 112 engages the roller 66 it 
will be power fed to the roller 30 and then through 
the printhead 16 in a normal manner as described. 

The controller 34 can be programmed so that 
when a manual command is given by a manual card feed 
input 120, the individual card feed system will be 
activated, so the "exception" card 112 can be fed and 
printed according to a known sequence of printing. 
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The sensor 116 insures that the power feed and printer 
components will be activated at an appropriate time 
for the exception feed and will not be energized or 
activated unless the manual control signal is input 
into the controller. 

While dual hoppers are shown in the 
illustrative embodiment, it is to be understood that a 
single hopper that supports a single stack of cards 
will benefit from the card exception feeder as well 
and can be raised and lowered in the same manner 
utilizing cams. No lateral slide assembly would be 
utilized in such a case. 

The lateral slide drive motor and belts 
would be eliminated, but the cam 7 4 or other device 
for moving the card hopper would move, as shown, raise 
and lower the hopper in a suitable manner. The use of 
a lift plate as disclosed would not be necessary, and 
the lift could be operated directly on a hopper. When 
a single card hopper is utilized, the hopper lift can 
be made in any desired way.. The single hopper would 
be lifted only when a separate special card is being 
introduced. This would mean the mechanism could be 
simpler, because no transverse travel of the hopper 
would be necessary and only a lifting action would be 
provided for the exception feed. The lift for the 
hopper also can be a manual knob or drive lever 7 6A on 
the shaft 7 6 (Fig 5) . 

The exception feed also can be done 
automatically with an additional sensor that would 
indicate when the individual card that is to be 
manually or hand fed is approaching the feed slot or 
gap 110 that is to be formed, and then the controller 
would go into the exception feed mode, lifting the 
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hopper, and powering the drive rollers for the card 
that is being manually fed. The program for the 
controller 34 also can have an individual print 
schedule for manual lifting of the hopper and feeding 
of a card. 

The exception card feed sequence would be to 
indicate a manual card feed from input 120 , and that 
would cause the card hopper used for the automatic 
feed to raise up. As shown, motor 78 would be driven 
and cam 7 4 would be moved to the hopper lift position 
shown in Figures 1 and 3. The controller would be set 
for manual feed and the card 112 would be inserted in 
space or gap 110. The signal from sensor 116 would 
then be used to start roller 66 to drive card 112 and 
run the printer for one or more cards. 

Although the present invention has been 
described with reference to preferred embodiments, 
workers skilled in the art will recognize that changes 
may be made in form and detail without departing from 
the spirit and scope of the invention. 
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WHAT IS CLAIMED IS: 

1. a printer assembly for printing on 
substrates, such as identification cards, and having a 
frame, a hopper mounted on said frame for supporting a 
stack of cards to be fed, said hopper being aligned 
with a card feed path, a card feeder for engaging a 
lower card in the hopper and feeding the card to the 
printer, wherein the improvement comprises an 
exception feed assembly including a drive for moving 
the hopper away from the card path- to provide an 
opening for access for a manually fed card to the card 
feeder, whereby a card can be placed into the opening 
in position to be fed by the card feeder. 

2. The printer assembly of claim 1, wherein 
said card feeder comprises a drive roller, and wherein 
the movement of the hopper away from the card path 
permits access to the drive roller for a manually fed 
card. 

3. The printer assembly of claim 1, wherein 
said card feeder comprises a drive roller, and wherein 
the hopper is moved by lifting it to move the hopper 
away from the drive roller, thereby providing the 
opening between the hopper and the drive roller into 
which the manually fed card can be introduced. 

4 m The printer assembly of claim 1 and a sensor 

for sensing when a manually fed card is placed in the 
card path through the opening after the hopper has 
been moved away from the card path. 

5. The printer assembly of claim 1, wherein 

said card feeder comprises a drive roller, and a card 
support idler roller spaced from the drive roller in a 
direction away from the printer, the .hopper being 
moved to space the card stack from a card feed plane 
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defined by upper surfaces of the drive roller and the 
idler roller, said opening being of size to permit a 
card to be inserted manually over the idler roller 
toward the drive roller, and a sensor for sensing when 
a card is manually inserted in the space above the 
card feed plane. 

6. The printer assembly of claim 5 and a guide 
tab on the hopper protruding into the space, and 
engaging an upper surface of said card that is 
manually inserted to hold the card against the drive 
roller. 

7. The printer assembly of claim 5 and a cam 
member for lifting the hopper to move the card stack 
away from the card feed plane, wherein said hopper 
includes a bottom tray * for supporting the card stack, 
and said tray moving the card stack away from the card 
feed, plane. 

8 . A method of feeding individual cards into a 
printer that is provided with a hopper for normally 
feeding cards one at a time from a card stack using a 
card feeder, including moving the hopper to a position 
so that the card stack is spaced from the card feeder, 
inserting a card between the card stack and the card 
feeder for manually feeding a card to the printer. . 

9. The method of claim 8, further including 
providing a drive roller for forming the card feeder, 
and spacing the stack from the drive roller and 
inserting a card includes engaging the card with the 
drive roller for driving the individual card into the 
printer . 

10. The method of claim 8 including providing a 
signal to the card feeder to cause the hopper to move 
the position where the card stack is spaced from the 
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card feeder. 

11. The method of claim 10 including the step of 

providing the signal as a manual input to a controller 
controlling the card feeder and the printer. 
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